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Abstract (Basic) : EP 716458 A 

Thin film transistors (I) comprises: (a) a layer (16) of organic 
material (II); (b) first and second contact means (12) and (13) spaced 
apart and in contact with (16); and (c) third contact means (14) spaced 
from (12) and (13) and adapted for controlling (by means of an applied 



voltage) a current between (12) and (13) through (16). (II) is alpha 
-nT ( alpha -(n) thieny lene, n = 4-9) opt. substd. at the 4- or 
S-positions on the terminal rings and has an electrical conductivity of 
at most 5 x 10-8 S/cra (20 deg. C). 

Also claimed is a method of making (I) contg. an alpha -mT active 
layer (m = 4, 6 or 8, comprising: (a) providing alpha -mT in an organic 
solvent; and (b) depositing a layer of alpha -nT on a substrate. The 
alpha -ml is obtd. by: (c) providing an alpha -(m/2) thienyl 
deprotonated in the 5-position (III); (d) contacting (III) with a 
non-halogenat i ng oxidising agent to form an alpha -mT contg. mixt. ; (e) 
isolating alpha -mT from the mixt. 

USE - (I) are useful in active matrix I iq. crystal displays and for 
memor ies. 

ADVANTAGE - (I) have improved on/off ratio of the source/drain 
current (> 105, claimed), very low off-current and good dynamic 
response, alpha -hexath i eny I ene ( alpha -6T) as prepd. above has a 
in.pt. of 313 deg. C. (claimed) (cf. alpha -6T m.pt. 280-307 deg. C. 
obtd. by prior methods using, e.g. cupric chloride). Prior art alpha 
-6T may also contain amts. of chlorine which is believed to affect 
adversely the characteristics of (I). Evaporated films of alpha -61 
exist in more stable, more dense and better ordered crystalline forms 
than prior alpha -6T. Improved carrier mobility is obtd., e.g. 
10-2cm2/V-s (cf. prior art., 2 x 10-3cm2/V-s) . 
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m-wu.^t.m-no:>m.'mswm stLt, a-4Ti 

Q:-8T©P'g-, S.i;Ca-4T-^a-8 T©a-6TSiSe 

{^^m\zmMx^^. 

[0 0 3 5] ±ai<Z)J;5t::^^e.nrca-6T©iia;5:ft 

(«Rj^tf5 omg) *^*^^e*cD^%i§ {^L^it^v-^) y 

^^^^--^-VA^JgJBEi^^ii^Jl 0-' torrTfeofco Jt?- h 
(i*fj3 0 0' Cl;i^i6. 5 0 nm<Da-6 T^^JWA 

[0 0 3 6] K^«®Q:-nTCDjia7^C^MS:*^'ISt7?J^ 

L/C. *:#:WIIti, fi«J;^«o-6T-I?*5|!Ei?«l8<^J^ 
;i/ (RT A: rapid thermal annealing) IZlJ: 
0, 5pi^lKLS€rlC0-r5TFT(D5'-\'^;Ufi (ftSWIC 



( 6 ) 

9 

[0 0 3 7] m.^^ mKit2 9 5~3 1 5'C) tifiV^M 
« 1 0 g>*ii, m^if 1 g>) lEIS^*© a- 6 T?S|iS:7 
lOOMmf^^H. (^iiiO«:fcfce.bfc, SSL<tt7 

[0 0 3 8] $61'. a>!?«gE^«POpSa-6T^CD 

®tt-6T®tiiS!51 0"' S/cmCOSII^«:^b;t, N. 
T©RTA (2 9 6" Ct=l|J>) (D^, 11(S0.7X10 
" ' S / c m(DmM^^^^ft. HH® a- n T 

[0 0 3 9] 2^%HJ©TFT}i, MSnSfgV^^a^O 

a-nT/S^-^bnT, mm6^izmu-t^^^<DT F T t 

YLAR (Mmrnm ^b<«KAPTONG (S&^S 

;g) (D^'^ti^^mm^ xtt (s i o. 

[0 0 4 0] :*:fi!0;iOh7>v7.5'lSgtSW^c£xA-rX 

[0 0 4 1] *%0^©h7>>'X^'tt^tl±t£5^<^¥^ 

^y+m®*, r7^;l'7rXtil[i^ax>'WX(A]iiorpho 
us and Microcrys tal 1 ine Devices)] (Artech HousetB 
m, Boston (1990) © 1 0 2 ^-vCOEIlS-r^V^TV^ 40 
^0 9TWWlcS$n-&= 0 9{'«, fiH±vhiJ-7i5^ 
X?£ftSSI§O[iIi^0«««l®SSj'j:.'S&5^-r. Z.Z.XV 
5>>?7.^ 1 0 1 «*^BJ©TFTT*I9, (5ISS©aD 

^4^^£*ft^rIT'$.■&. i o 2 tm^^ 1 0 3 ~ i 

t'x^tm ^Rr/y- vn)V7.^t.tzWiltifi\z^'t. 

[0 0 4 2] 

v'7.^'«e$C#bfc#tt («^J^«2 G'CTl 0' J;D;^# 
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(2 O'CTS X 1 0 ' S/cmfi^TT, »*L< 

«1 0-'3i«l 0" S/cmtJlT) <DW^Se^i^ (1 

«tio-'\+-9-?'X-l/>TS§ (a-6T) ^C^^n 
C!)55c# b fc:^ >/':t 7 H:* 5x d^ljie^ S n 

^, 

[Effi©fS^;5:|JiB^] 

[01] ije*fe'#©TFTO^0T*S. 
[02] *^^CDTFT®0!I©»f®0TfeS. 

[03] *%^(^TFT©^J©^®HT*^« 

[12 4] ^m*^^^^:^M7iC'5*%B^<^2 0©TFT(DH 

[0 5] ^«^*^'^^^S75:^*%BJ0 2O0TFT©K 

[0 8] *%BJ®a-6 T®^^>^S^ail^x-^'CO 
[0 9] 2fi:%BJ<DTFT)5^e.fcC§©tt-7hU^7.^ftS 
[^?F^©USBJ] 

10 m^(DMi s-Y-ETmoy^mTVT 
1 1 

12 mis^i (y-x«^i) 

13 ^ 2 ( K i/^ ymm) 

14 ®3«M (y-hm@) 

1 5 m^^m 

1 6 gttJl 

20 M I S-FETSW*STFT 
3 0 MES-FETSW«TFT 

3 1 mm. 

3 2 ffittS 
3 3 

3 4 m 2 

3 5 ^3 .s?. 

1 0 1 Vyy^T.^- 

10 2 ■^ffi 

1 0 3 mnu 
104 y-hi^ 
1 0 5 
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48. 7A-h^>h IX- 



